1. Introduction
===============

Hospital clinical team members, legally and morally, are obliged to provide health care services for patients from admission until the end of the treatment process ([@b1-epj-09-4563]). However, the clinical staffs of the hospital sometimes encounter patients who refuse to continue the treatment at the hospital and leave the hospital against the advice of physicians and by their personal desire. Leaving the hospital by these patients is a challenge and concern for hospital staff and increases the risk of adverse clinical results ([@b2-epj-09-4563]); thus, the study results conducted in a year estimated the mortality rate of patients who were discharged against medical advice (DAMA) at 16% ([@b3-epj-09-4563]). The DAMA also is one of the leading causes of hospital readmission ([@b4-epj-09-4563]--[@b7-epj-09-4563]). The readmission rate of this class of patients would be increased for reasons such as deterioration in the patient's condition at home or cessation of the treatment before stabilization of his/her health condition ([@b8-epj-09-4563]). The results of a retrospective study, in which 181,516 admitted patients were studied during two years, showed that the risk of mortality and readmission of DAMA patients is 40% more than patients who complete their treatment period in the hospital ([@b9-epj-09-4563]). The readmission of this class of patients is different among countries; the study conducted in Canada has estimated the readmission rates about 10%, while in other countries 24.4% and 3.7% were reported ([@b6-epj-09-4563], [@b10-epj-09-4563]--[@b12-epj-09-4563]). This rate in the United States was reported 0.8%--2.2% ([@b12-epj-09-4563]) and in Iran for the psychiatric patients was 3%, and 20% for the emergency sector ([@b13-epj-09-4563]). DAMA also can increase healthcare costs of patients and the health system up to 56%. A study in Australia has estimated the cost of readmission of patients about \$8.6 million per year ([@b14-epj-09-4563]). Despite the unfavorable consequences of the DAMA, the issue has become one of the most common problems in the health system. The percentage of patients who leave the hospital against medical advice, according to various conditions, is variable. A total of 2% of all patients end the treatment process against medical advice ([@b15-epj-09-4563]). In large hospitals and especially for alcoholic patients, drug addicts and people with mental health problems, this rate has been reported more than 20%, in public hospitals 4%, and 1% in small rural hospitals ([@b16-epj-09-4563]). In another range of studies, the rate of DAMA is estimated 0.3%--2.2% in public hospitals ([@b12-epj-09-4563], [@b17-epj-09-4563]--[@b19-epj-09-4563]) and higher than 25.9% in other centers ([@b6-epj-09-4563], [@b9-epj-09-4563], [@b20-epj-09-4563]). Also, this rate in developing countries has been reported more than developed countries ([@b2-epj-09-4563], [@b4-epj-09-4563], [@b21-epj-09-4563], [@b22-epj-09-4563]). In Iran, the DAMA rate for children was 4.2% and for patients referred to the university hospital is obtained 8.4% ([@b23-epj-09-4563], [@b24-epj-09-4563]). Several studies have been conducted to investigate the causes of DAMA. Dissatisfaction with the care received, an enhanced sense of well-being ([@b16-epj-09-4563]), financial problems ([@b21-epj-09-4563], [@b25-epj-09-4563]--[@b27-epj-09-4563]), lack of access to skilled and qualified physicians, lack of advanced medical services due to lack of essential medical equipment, high burden of patients referral, and bustle in medical centers ([@b11-epj-09-4563]), dissatisfaction with the medical staff, dissatisfaction with the hospital environment, not achieving a satisfactory result from treatment ([@b28-epj-09-4563]), and prolonging the stay of patients ([@b29-epj-09-4563]) are of investigated reasons in the studies. In addition to the reasons stated, several variables have been examined in studies and have been confirmed as predictors of DAMA. Being young ([@b3-epj-09-4563], [@b30-epj-09-4563]), male gender ([@b15-epj-09-4563], [@b17-epj-09-4563]), having lack of health insurance ([@b11-epj-09-4563], [@b12-epj-09-4563]), drug addiction, alcohol, and mental health problems ([@b3-epj-09-4563], [@b4-epj-09-4563]) are of the most important predictor variables of DAMA. DAMA, on the one hand, leads to dire consequences for patients and, on the other hand, has an increased likelihood of the need for readmission, which creates increased costs for patients and the healthcare system. The results of studies conducted in Iran confirmed the high rate of DAMA and readmission due to this issue ([@b13-epj-09-4563], [@b23-epj-09-4563], [@b24-epj-09-4563]). Investigating the current situation and also being aware of the causes as well as predictor variables can be useful in planning in order to reduce the rate of DAMA, make patients more satisfied, and improve the quality of services. Therefore, the aim of this study was to investigate the DAMA in patients referred to the Shahid Labbafinejad Hospital of Tehran as well as determining the reasons and associated predictor factors.

2. Material and Methods
=======================

2.1. Study design and patients
------------------------------

The present study was cross-sectional and carried out in 2016. The research environment was Shahid Labbafinejad Hospital of Tehran, which is affiliated to the Social Security Organization (SSO) and in the training field works under the supervision of Shahid Beheshti University of Medical Sciences. The hospital has an emergency, nephrology, urology, renal transplant, ophthalmology, infectious diseases, heart and lung, intensive care unit (ICU), cardiac care unit (CCU), and a respiratory care unit (RCU). Hospital bed number was 226, and bed occupancy rate (BOR) was reported 86.4% in first half of 2016. All patients during 2015 and the first six months of 2016 who were admitted to the center have formed the study population. From 22,929 patients during the specified time interval, 752 patients left hospital against medical advice. Sampling in this study was performed in a census manner, and all patients with DAMA (n=752) were selected as samples. In regard with determining the affecting factors of DAMA (using logistic regression), the sample with an equal number from people who were released from hospital, according to the physician's advice, was elected in the same time frame. To synchronize the two groups (DAMA / clearance by physician); people with an equal number from the same parts and in the specified time interval were selected.

2.2. Data collection
--------------------

The information needed to carry out the study including variables related to the patients (age, sex, marital status, insurance status, location, and hospitalization unit), as well as the reasons for the DAMA based on a research-made checklist were extracted. To access the variables related to patients, clinical records in the hospital information system were used. In cases where the information was not complete, through contact with patients, using the phone number in their cases, the lack of information was obliterated. Patients, who their information due to reasons such as lack of phone number and their unwillingness to respond and cooperation was incomplete, were excluded. In the second part and to determine the causes of DAMA, nursing unit forms designed for this purpose were used. Data collection for this study was done with the consent of the hospital authorities, and patients' data were gathered with their informed consent after providing the necessary explanations and answering questions.

2.3. Statistical Analysis
-------------------------

Finally, the collected data were entered into SPSS-v18 software. For reporting, the results of descriptive statistics (frequencies and percentages) were used. Also to determine the relationship between the studied variables with the type of discharge, the chi-square test was used at a 5% confidence level. In the end, to determine the factors affecting the DAMA, logistic regression was used. In this regard, due to the lack of assumptions about the effects of different variables on predicting the type of discharge, the likelihood of backward approach (Backward: LR) was used. Also, to review the adequacy of model, a Hosmer--Lemeshow goodness-of-fit test was used.

3. Results
==========

From 752 people who had left the hospital against medical advice, the full data of 584 samples (77.65% of all DAMA patients) were collected by referring to clinical records, personal satisfaction forms in nursing units, and phone calls to patients. The DAMA rate in the studied hospital was estimated 3.27%. Descriptive findings, with separation by two types of discharge are presented in [Table 1](#t1-epj-09-4563){ref-type="table"}.

As can be seen in both groups, approximately 65% of patients are in the age range of 38--75 years. The frequency of men in both groups was more than women. In terms of marital status in both groups, the highest frequency was related to married people; also, the number of people without a spouse (widowed/divorced) was more than single individuals (not married). Insurance status of patients showed that the highest and lowest frequencies are related to patients with social insurance and uninsured patients, respectively. On average, 50% of people in both groups were living in Tehran. The causes related to DAMA were extracted according to the information contained in the form completed by the nursing unit. The highest and lowest frequencies are related to personal problems (39.04%) and dissatisfaction with the physician (3.08%), respectively. The frequencies related to other reasons; going to other centers, tired from treatment, and dissatisfaction with care were 34.93%, 16.95%, and 6%, respectively. To study the relationship between variables with the type of discharge, the chi-square test was used. According to the results of the test, a significant relationship between the variables of age (p=0.017), gender (p=0.001), and place of residence (p=0.002) with the type of discharge was observed. There was no significant relationship between marital status (p=0.182) and insurance status (p=0.508) with type of discharge. The results of logistic regression to investigate the impact of independent variables on the probability of DAMA are presented in [Table 2](#t2-epj-09-4563){ref-type="table"}. The adequacy of the model in this study was confirmed by Hosmer-Lemeshow goodness-of-fit test (p=0.536). In accordance with the results presented, there was a significant relationship between variables such as age, gender, location and the likelihood of DAMA, (p\<0.05). The age groups (19--37, OR=2.17), (38--56, OR=1.70) and (57--75, OR=1.62), gender (male, OR=1.47), locations (Tehran, OR=0.61) and (Tehran Province, OR=0.63) were predictor factors of DAMA (p\<0.05).

4. Discussion
=============

This study aimed to evaluate the DAMA in patients referred to the Shahid Labbafinejad Hospital of Tehran. Three-point 27% of patients admitted to the hospital were discharged against medical advice. This is less than the results of the studies at Children's Hospital of Mashhad (4.2%) ([@b23-epj-09-4563]), as well as hospitals affiliated with the Mazandaran University of Medical Sciences (8.4%) ([@b24-epj-09-4563]). Also, the amount obtained in this study was lower than the average gained in a general hospital, which was studied in Saudi Arabia (4%) ([@b16-epj-09-4563]). However, the amount calculated was more than the results reported in a public hospital in Spain, where only 0.34% of patients left the hospital against medical advice ([@b18-epj-09-4563]). The investigated hospital in this study is located in Tehran. For patients who are referred from other parts of the country to Tehran, it is considered the last resort of effective treatment. Therefore, having lower amounts in this study compared with the results of the studies conducted in Mazandaran University of Medical Sciences can be affected by this issue.

Further, the difference in the percentage of patients with DAMA in the present study and conducted study at Children's Hospital of Mashhad could be the result of differences in the population and setting of research. The rate of DAMA in this study was more than the study conducted in Spain. In other studies, the lower rate in less-developed countries compared with developing countries, for reasons such as the socioeconomic condition of referrals, the facilities, and also management of health centers have been confirmed ([@b2-epj-09-4563], [@b4-epj-09-4563], [@b21-epj-09-4563], [@b22-epj-09-4563]). DAMA-related causes in this study were investigated based on supplementary nursing unit's checklists in five areas of personal problems, referring to other centers, dissatisfaction with physician, dissatisfaction with care, and treatment fatigue. Here, the greatest rate was related to personal problems (39.04%) and referring to other centers (34.93%). Because dissatisfaction with care and physician in this study have been separately investigated as reasons for DAMA, these cases are not considered as part of the personal problems, and personal problems of patients can be attributed to financial problems and the problems caused by distance. Patients referred to existing medical centers in Tehran have come from other cities of the country, as in the present study 29.1% of admitted DAMA patients have been referred from other provinces. Accommodations in Tehran because of the distance, as well as the costs, would be problematic for patients and their companions. Therefore, in this study, the distance and financial problems can be considered as the main causes of the DAMA. The results are consistent with the results of studies in Nigeria ([@b21-epj-09-4563], [@b28-epj-09-4563]), India ([@b25-epj-09-4563]), and Tehran ([@b27-epj-09-4563]). The distance in addition to the cost for patients can increase their willingness for DAMA. The impact of distance and non-locality of the patients on their desire for DAMA has been approved in several studies.

In this study, family problems, the need for handling personal affairs at home, concern about the situation of children, etc. are mentioned as problems of distance ([@b31-epj-09-4563], [@b32-epj-09-4563]). Several reasons could be mentioned for patients referring to other medical centers; physicians working in Tehran hospitals usually work in the public and private sectors simultaneously, and, because of the difference in tariffs, there is always willingness to transfer patients to private hospitals. The advanced medical equipment is considered as an incentive to transfer to private hospitals for patients. The training nature of the hospital and distrust of patients thereof also can be one of the effective factors in this regard. Other causes for the DAMA examined in this study include the fatigue by treatment (16.95%), dissatisfaction with care (6%), and dissatisfaction with the physician at a rate of 3.08%. Fatigue of treatment occurs by various factors such as length of stay, patient's personal problems, and his/her dissatisfaction with the care and treatment environment ([@b33-epj-09-4563]). Another reason for DAMA is the dissatisfaction of patients with received care at the hospital. In a study conducted in Kuwait, the main cause for DAMA has been patients' dissatisfaction with the received care ([@b29-epj-09-4563]). Dissatisfaction with the physician and the medical staff also has stated as one of the causes of DAMA ([@b11-epj-09-4563]). Among the reasons for DAMA, the lowest level is related to dissatisfaction with the physician. Specialty and subspecialty centers as well as main academic centers in Tehran, on the one hand, and also advanced equipment and welfare facilities has caused the expert physicians to be settled in this city. In addition, patients' imagination is one of the determining factors in the context of their perceptions of the quality of service ([@b34-epj-09-4563]). However, the patients admitted to hospitals in Tehran, with the notion of existence of the best physicians in these centers, refer to the hospitals; thus, this assumption can be a precursor to their perception and make them evaluate the quality of medical staff in a high-level, resulting in reduced dissatisfaction toward physicians.

Among the variables examined in this study, age, sex, and place of residence have a significant relationship with the type of discharge, while for insurance status and marital status variables such a significance was not observed. Age variable in this study had a significant relationship with the type of discharge and among age groups. Concerns of children about the elderly and their desire to follow up the treatment can be the cause for low levels of DAMA in higher age groups. In the study conducted in Pakistan, the highest rate of DAMA was related to the age group or "21--30" ([@b35-epj-09-4563]). Also, a review study, which was carried out on 61 studies, shows that young age is a predictor factor of DAMA ([@b36-epj-09-4563]). The results of the study conducted at the Mayo Clinic showed that the tendency for DAMA is higher among young individuals ([@b17-epj-09-4563]). The results of the present study showed that gender has a significant relationship with the type of discharge and the DAMA rate in men was 47% more than women. As previously stated on the distance from the location as well as the financial problems, concerns about handling life as well as the financial condition of the patients can be of factors affecting DAMA, in this regard, men due to the main task of financial burden have a greater responsibility, and also men's risk-taking for not receiving the service is more than women. The results of the study conducted in America and Iran, as well as the results of the review of the existing studies have confirmed the role of gender in predicting the type of DAMA ([@b12-epj-09-4563], [@b36-epj-09-4563], [@b37-epj-09-4563]). Another predictor variable for the DAMA is the location of patients. Patients, who come from other provinces for treatment to Tehran, despite the need to spend money and time, are faced with a series of other conditions. Entering the big and crowded atmosphere of Tehran is stressful for patients, and accommodation problems are also another effective factor in this area. Therefore, combinations of economic and psychological factors lead patients and their companions to premature discharge. This part of the research findings is consistent with the results of studies on the impact of distance on tendency for DAMA ([@b31-epj-09-4563], [@b32-epj-09-4563]). Participants in this study were from one general hospital of Tehran; therefore, findings generalized to all the hospitals across the Tehran is not possible. Despite this main limitation, this study has a great strength. The information reported in this paper will increase policymakers and hospital authority's awareness about the current situation of DAMA, its causes and predictors, so they can provide some intervention about this problem to make patients be more satisfied.

5. Conclusions
==============

Among five investigated causes of DAMA, high rates were related to personal problems and going to other centers. The logistic regression modeling showed that age groups, gender, and place of residence were predictors of DAMA. Considering the importance of DAMA, it is recommended that practical measures such as creating an appropriate environment for patients and noting their requirements, providing consulting services for youth, improving staff relations, providing assistance for patients in need, and also mitigating the accommodation problems are all necessary to reduce DAMA. Conduction complementary studies in this field on the broader setting and by applying mixed methods are the appropriate path for future research in this area.
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###### 

Status of research variables based on the types of discharge in hospitalized patients in the hospital of Shahid Labbafinejad

  Variable             Discharge type                        
  -------------------- ---------------- ------ ------ ------ ------
  Age (year)           1--18            8      1.4    12     2.1
  19--37               98               16.8   127    21.7   
  38--56               192              32.9   194    33.2   
  57--75               201              34.4   198    33.9   
  75\<                 85               14.6   53     9.1    
  Sex                  Male             276    47.3   222    38
  Female               308              52.7   362    62     
  Marital status       Married          428    73.3   417    71.4
  Single               38               6.5    55     9.4    
  Widow/Divorced       118              20.2   112    19.2   
  Insurance status     No insurance     42     7.2    32     5.5
  Social security      295              50.5   308    52.7   
  Health insurance     148              25.3   155    26.5   
  Other                99               17     89     15.2   
  Place of residence   Tehran City      332    56.8   282    48.3
  Tehran Province      82               14     74     12.7   
  Other                170              29.1   228    39     
  Inpatient ward       Emergency        259    44.3   259    44.3
  Nephrology           87               14.9   87     14.9   
  Urology              41               7      41     7      
  Kidney transplant    3                0.5    3      0.5    
  Eye                  43               7.4    43     7.4    
  Infectious disease   60               10.3   60     10.3   
  Heart & Lung         53               9.1    53     9.1    
  ICU                  2                0.3    2      0.3    
  CCU                  33               5.7    33     5.7    
  RCU                  3                0.5    3      0.5    

###### 

Results of logistic regression to analyze the influence of independent variables on DAMA

  Variable           β       SE     *p*-value   OR     CI 95%   
  ------------------ ------- ------ ----------- ------ -------- ------
  1--18 years        0.79    0.56   0.161       2.22   0.72     6.77
  19--37 years       0.77    0.25   0.002       2.17   1.32     3.56
  38--56 years       0.53    0.21   0.014       1.70   1.11     2.60
  57--75 years       0.48    0.21   0.024       1.62   1.06     2.48
  Male               0.39    0.12   0.001       1.47   1.16     1.87
  Married            −0.18   0.16   0.255       0.83   0.60     1.14
  Single             −0.04   0.31   0.880       0.95   0.51     1.77
  No insurance       −0.29   0.28   0.305       0.74   0.42     1.30
  Social insurance   0.10    0.17   0.545       1.10   0.79     1.54
  Health insurance   0.13    0.18   0.492       1.13   0.78     1.65
  Tehran City        −0.47   0.13   0.000       0.61   0.47     0.80
  Tehran Province    −0.45   0.18   0.020       0.63   0.43     0.93
